This study examines dynamics of turbulent flow in the wake of a turning ship using a readily available Large Eddy Simulation (LES) code. LES technique has been applied in conjuction with a new random flow generation (RFG) technique originally developed at West Virginia University to provide unsteady inflow boundary conditions. As the ship is turning, the effect of the Coriolis and Centrifugal forces on vortical structures are included.
The computer code is based on a staggered grid, finite volume method using a fractional time step approach. Non-orthogonal curvilinear coordinates are applied with an overall second order accuracy in both space and time Figures 3-5 show the velocity vectors at different vertical cross sections. It can be seen from these figures that there is a significant flow present in the radial direction which is believed to be caused by the centrifugal force, arising from turning of the ship. Away from the wake centerline, the magnitudes of the velocity vectors decrease and turbulence decays. In the far downstream wake , only larger turbulent structures can be seen. These results can also be seen from the vorticity contours in Figures 7-9 . Due to the very coarse grid towards the end of the calculation domain , vorticity (hence turbulence) decays very rapidly. This will be retrified in the future runs.
The coordinate space system and numerical grid used for the turning ship wake simulation (The core region is shown only , distances are non-dimensionalized with ship length, L The temporal history of the velocity components at 10 degrees angle with the z-axis, x=0.74, y=-0.02
